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FPGA&LI(TE?

e Field Programmable Gate Array
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FPGAMDAZE

o ASIC (Application-specific integrated circuit)
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« PowerMedusa MU500-RX/RK

—FPGA : AlterattCyclone IV
EP4CE30F2317N (28,840LE)
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o Computer-Aided Design
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< Project Manager

&5 Project Settings

(5% Add Sources
Laneucee Templates
1F PP Catalos.

4 TP Integrator
%, Greate Block Desien
5% Cpen Blook Desien
2 Generate Block Desien

4 Simulation
&5 Simulation Settines
() Fun Simulation

4 RTL Analysis
£ Elsboration Settines
> % Open Elzborated Desien

4 Synthesis
5 Synthesis Settines
> Run Synthesis
> B¥ Open Synthesized Desig

4 Inplementation
3 Implementation Settings
[» Run Implementation

0%  00:00:40

> B% Open Implemented Desiy

4 Program and Debe
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project_1 - [D:/research/xlinx/Zyna_example/project_1/project_1.xpr] - Vivado 2015.
Fle ft Fow Took findow Leowt View e Search commands

3,8 | ¢ BIEZ A AR P JELITIEE MP 5 2.3 Ready
Flow Navieator <| | Block Design - base 2y desien x
Az Desien _ouwex & Diagram X | B2 Aduress Editor X ouw x
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1 External Interfaces
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) Nets
£ e bram etrl 0 (A1 BRAM Controller 1)
A zeiepio 0 (44 GPIO:2.0)
4 blk_mem_gen_0 (Block Memory Generator &)
4F processing s iysterrﬂ 0 (ZYNQ? Processing System5.5)

S[] & base 2sma desien >
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Properties _oex
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Select an obiect to see properties
Tel Gansole
[ adding conponent instance black axi_bran_stritd.0 - axi b
Adding conponent. instance black
adding conponent.
adding conponent.
Adding conponent.

Successfully read disgram <base_zyna_desizn> from BD file <Di/researchixi|
open_bd_desien: Time (s): cpu = 00:00:09 ; elapsed = 00:00:06 .

instant iate_example_desien: Tine (s):

update_conp le_order - ilesel sources_|

iproc_sys_resetif.0 - rst_processing_systen? 0 600

Hemory (HE):
CPU = 00:00:44 ; elspsed = 00:00:40 .

reu_ctrl 0 -

1= auto pe
1- auto pe

ir/2yna_exane le/project_1/project 1. sros/so
peek = 529,344 ; eain = 62,865

Memory (NE): peak = 329.344 : zain = 191.E]
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R : Quartus Prime®1 > X =)L

« ZHPCAMQuartus Primedi&E A
— BEEFIPRB D D Lite Edition IR SEEFIHTIGETT
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R : Quartus Prime®1 > X =)L

« Quartus Prime 20.1 Lite EditionD-1> X b—=JLF5E

—Quartus Prime®45 > 0O— RYA1
https://www.intel.co.jp/content/www/]ip/ja/products/details/fpg

a/development-tools/quartus-prime/resource.html

v “Legal Disclaimer” TEHTRU w72 <TRVLD ? DESH
HDTENGHDN, AL T “I Agree” UKL

v [T 71)L] DiFEIE 5.9GB (Linuxhik 6.4GB)
v ERIZ7AIL] OB&EETEZRSBMRICTD>O—R
o Quartus Prime (includes Nios II EDS)
o ModelSim-Intel FPGA Edition (includes Starter Edition)
o Cyclone IV device support
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1. QuartusPrime®5 > 0O— RR—=Z(CT7 TR,
2. Versionn5"20.1"z:#R
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— QuartusH'&Eg d7edDICA A M—=ILTBIRERHDDY I NITT7HHD. KL
TICTF7OERALUT. ALED"Download”"5SPDF RF1 X > h=EUS.
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« Quartus Prime 20.1 Lite Edition®-1> X b—JL AL
- AR D 7AIL] DF&EL, 377 ZREAMAECEREL TLIEEUL)
~ (A= ZEHL, BEFITVIZANTEITLTIEEL)
v Installation directory (5T AL TRUWLWTUL&L S
(KEREFETORBIEIT IAI MIBZIEEUTULET)

v’ Select Components Tl, FEEDOF TV INNETT
o Quartus Prime (includes Nios II EDS)
o Devices > Cyclone IV
o ModelSim - Intel FPGA Starter Edition

WindowsDig& (&, QuartusAAEmn -1 > X h—)UE T (CFRREND
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QuartusditcEh
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PATHZEY /5%

o« IRIBZEX ($PATH) DERZZEL, N> ROER
JIN\RZIENMT B

o I—=F)LLT
$ export PATH="$PATH:/opt/intelFPGA/20.1/quartus/bin”

e DI DL, HICquartusEFIDIEITTRREITED K
D(CIRD

o ~/.bashrclC LAY RZENTH< &, =T

(Bash) ZiE&) I DE(CEITNDDT, BOEERET
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« AT AL (EBR2EEB IS TS5 AE)

— YolZEhEF, If you have a valid license file, specify
the location of your license file(CFxT w2 L COKZ
AN

—“License file: “ (C "27003@is-fpg-10" Z# A3 9 DM
“LM_LICENSE_FILE variable:” (CFTwv 2O UTAS

—f2#h1&, Tools -> License Setup.. NS EIRTERIHE

e WebD S IOHDEETE

—Tools -> Options... @ Internet Connectivity C,

“Web browser:” (CIFHDT S OHAND) R ZHTE
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« Quartush*Smodelsim-aseZ U 9 b D
SXIEZX T D
—Tools -> Options... -> EDA Tool Options:
ModelSim-Altera: /opt/intelFPGA/20.1/modelsim_ase/linuxaloem

vVIs' MRITTWS CENH DD TER
v WD RAZBICLTERL

Category:
¥ General EDA Tool Options
EDAITODI Options Specify the directory that contains the tool executable for each third-party EDA tool:
onts

Headers & Footers Settings
¥ Internet Connectivity
Notifications
Libraries Synplify
v |P Settings Synplify Pro
IP Catalog Search Location: | | Active-HDL
Design Templates

Directory Containing Tool Executable

; Riviera-PRO
License Setup
Preferred Text Editor ModelSim
Processing QuestaSim
Tooltip Settings ModelSim-Alt... | fhome/quartus/intelFPGA/17.1/modelsim_ase/linuxaloem
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a. iMoo O> T O FOFERESETE (1/4)

« File -> New Project Wizard...

o Introduction “Next”

x New Project Wizard

Introduction

The New Project Wizard helps you create a new project and preliminary project settings, including the following:
Project name and directory

Name of the top-level design entity

Project files and libraries

Target device family and device

EDA tool settings

You can change the settings for an existing project and specify additional project-wide settings with the Settings
command (Assignments menu). You can use the various pages of the Settings dialog box to add functionality to
the project.

LR O N 2

Don't show me this introduction again

| Help < Back Finish Cancel

5|8 Edit View Project Assignments Proces
] New... Ctri+N ~
5 Open... Ctrl+0
B New Pypject Wizard...
= Open Project... Ctrl+)
=
= ]
Create / Update »
Convert Programming Files...
i}
5
Ly
=
Recent Files 3 _\ P
Recent Projects 4
Exit Alt+F4 lEustc
Task

AR K 5

KYOTO UNIVERSITY
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a. iMoo O> T O FOFERESETE (2/4)

« Directory, Name, Top-Level Entity

EEST LU KU \
R—LF« LT NJZOEDEIRERT,
WIBEBRDT « LU KNIZEDZE. S
LRWEY—ILHBIESTZDEEZDT D
RE(C13B. ‘

&z, JOSTUNBICTA LU KNIZ
((EeYlESsyArENANE-EY=]:2)

4
V Q pro
adder:
1T 1 AT A7 14 AT 1M AT 84 117 = 115 (8 A =T A1 N VAN F&T MR 41 01 = e is case sensitive an ust exac|
a ame i
adder: )
Igse Existing Projecfisettings... \’
JOo>z o4&
>x

by T LANLDEREE
RICBRICURITNETO> o s
E— (HEWAL=ND)

[ © qurtwsu |
< Back l Nexpe ] Finish ] [ Cancel girectory ",.'r;(:me.flat;sj“lcf’kase,'le3afadder4bit" does not exist.
N N
BFNSIRFED.
FlE-(\{ T2 a0 ‘ ‘
O 1o hEPEEA VST LD NUNMFIELRL
BT C IS —HH DD TEIT S, HZEIEER LTINS

(oo ) N A |
- AR 20
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a. iMoo O> 1O FOERRESETE (3/4)

« Project Type : Empty project%z &R
« Add Files : {EREHDEIREZTOZ T MIEMT S
-5 w GRS A ’ ’ EIRN ERVRBE
7.|E|(¢$7z4§735,mm_®1150>§$ Next [ffﬁéﬁf@%; Bl
« Family & Device Settings

- Fa ml Iy - Family & Device Settings [page 3 of 5]

144 n
Cyc | On e IV E Select the family and device you want to target for compilation.

You can install additional device support with the Install Devices command on the Tools menu.

_ Ava i Ia ble devi CeS : Device family Show in 'Available devices' list /

New Project Wizard

I pe Family: | Cyclone IV E S Package: [ Any 'I - l
E P4CE3 OF23 I7 Devices: - Pin count: [Any I ¢l
Target device Speed grade: [Any [ S l

1 Auto device selected by the Fitter Name filter: [EP4CE30F ]

@ Specific device selected in 'Available devices’ list | Show advanced devices HardCopy compatible only

) other: n/a

Available devices:

Available devices:Hh'5 EP4CE30‘F-2-3W L2v 28848 1329 608256
EP4CE30F2317%1ER ) CI— - ] O

HardCopy: B

Limit DSP & RAM to HardCopy device resources

-a oK 2 21
5 i B ? —
i% 3 ) 2N < Back l Next > [ Finish H Cancel l
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a. iMoo O> 1O FOERESETE (4/4)

o EDA Tool Settings
~BOy - VEER, S

EDA Tool Settings [page 4 of 5]

7@— L_ E Specify the other EDA tools used with the Quartus Il software to develop your project.

EDA tools:
1 . . n|— Tool Type Tool Name Format(s) Run Tool Automatically
S I I I I u I at IO n ( L_ Z J | I 5 ign Entod None, = Bun this tool automatically to synthesize the current

Simulation [Modelsim-AItera S ][Venlog HDL He Rin gate-level simulation automatically after compil
L
ormal Verinc... -

Board-Level Timing <None> H

HDLZEET D
L S u m m a ry Si):;mna:]lntegrity

Boundary Scan <None> -
S EZMERR L T Finish”
S At Inis

Summary [page 5 of 5]
When you click Finish, the project will be created with the following settings:
Project directory: /home/lab3/takase/le3a/adderdbit
Project name: adder4bit
Top-level design entity: adder4bit [l I D
Number of files added: 0
Number of user libraries added: 0 —
B e T < Back ] [ Next > ] [ Finish l I Cancel

Family name: Cyclone IV E

Device: EP4CE30F23I17
EDA tools:

Design entry/synthesis: <None> (<None>)

Simulation: ModelSim-Altera (Verilog HDL)

Timing analysis: ()]
Operating conditions:

VCCINT voltage: 1.2v

Junction temperature range: -40-100 °C

Next Cancel
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b. HDL— FOAFRX (1/3)

A5EER (dVerilog-HDLATHZ

4’@0).:.:%7' EHE - TABDH SRU\EIRE 'IEKJ oo new

New Quartus Il Project

e HDLT T« A%=EHIT D

EDIF File

—File -> New -> Verilog HDL File E7zl&

File -> New -> VHDL File i

= Memory Files
adecimal (Intel-Format) ..

v BOEWZOHDLICENDTE GEIRT D L uﬁemfw ;g'tg'ggaﬂgn;"e

In Sy t em S nd Prob_“

—EER3 T/ \— DT 7k EFE(C K DEEET=

=I- Other Files

i —_—rhys M §
??ﬁ( /ﬂ\ ' /L/ E\‘ < 71— é L \ AHDL Include File
(@ — Block Symbol File
Chain Description File
Synopsys Design Constraint...

v BN EDHESEEE0OKTT TexFie

v by TLAN)USERER, &mEHDLET DL (o J(cmen ][ vor |
EHRORBUNRSRADET T ——

Look in: IEmumeﬂab3.'takase.’\e3a.’adder4bit :] \_) ‘) 0 [['2, @

. TPECUSHIC)HDLI PAIERE  mo o

7 takase

—File -> Save As... %51?73‘5?3%5 J
_”adder4.V” J7J /()I/%(zh_b“é

v VHDLODB&(E "adderd.vhd” o —
o TasksZEDFlow: % “Compilation”[C T B =eeuwimmmier i o) v |

+ Add file to current project

SRS —Ea »o
o, &
< PRSI ,'i{
@ v
LipEs >
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b. HDLO— RDERX (2/3)

o (FIRR)D1> RODIERK

— BT VKDICL A7 MY A XEZEEAZEL TR
View -> Utility Windows /2 &

—1?49%%H§%@@T ﬁvﬂb®1?4aiﬁmb$5
(ANERY — )I/é:

071 JLD—E "gmﬁ‘%mmwwvw-
IR U RSt

W —) L7 (1>

LI?«@@¢74:>‘

)

> ]|
/{ T+ Quﬁ]
ARO(AINAIVEF)D
ﬁﬂ“{#ﬁﬂf)ﬁig_;g?
/ \_ O)L ® Program Device (Open Programmer) I\ —_— o ~ »
Flow: “Compilation”& 93 /F(gﬁ_}%x \;gi 5\:9
TS—¥R&RE

v #rind_ |8
:
.
oo ‘/e% ST a A )
© £ g
S 2) 1
Ny N i 5
L o% 000000
DED
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b. HDLO— RDERX (3/3)

« Verilog HDLOD/! « VHDLODHl

R p—
‘ e adderd.v X L | o adder4.vhd X \_
B oA %0 == ofhoc®m 0 S ! H AN =EE o om0 S @
1 [Hlmodule adderd ( 1 library IEEE;
2 input [3:0] a, b, 2 use IEEE.std logic 1164.all;
= input cin, 3 use IEEE.std logic unsigned.all;
4 coutput [3:0] sum, 4
i cutput cout ); 5 [Centity adderd is
7 assign {cout, sum} = a + b + cin; ¢ H port (
i ’ 7 a8, b : in std logic vecter(3 downteo 0);
8 endmodule . 5 -
8 cin : in std logiec;
9 sum : out std logic wvector (3 downto 0);
10 cout : out std logic };
11 end adderd;
1z
13 [Harchitecture adderd beody of adderd is
14 L gignal tsum :@ std logic vector (4 downteo 0);
15 [Hbegin
16 tsum <= ('0' & a) + ('0' & b) + ein;
17
18 cout <= tsum(4);
] 129 sum <= tsum (3 downto 0);
4 20 end adderd body;
21




c. A>J)\1LJ)L (1/4)

« FPGARNMDIRIET O JDIBIKIBIRICEIRT D
— BNz L 2 XA FERELANIVICRIRT D
—miEak, >U/0>YyESY, RERRZITD
v RTLTER &N /2% % FPGA L DFRIET O I (CEI D31,
W2 0w U DREERHZITS

-Ev A KJ—LALZEKT D
v Be& /BRI EHRZ )\ U Rk DgR Bk T 7 1) LICEIR T B

« 12)\AJLFIE

—Processing -> Start Compilation E7z(&
W —)UIRVYED7 - > DStart Compilation E7z(d Ctri+L

v’ Start Analysis & Synthesis TAAF TV IDHET]EE

D:‘D | BN adder4 = :é¢® ”',O ei!ﬁ»-"

Project Navigator # Hierarchy dlames | ¢ adder4.v @ Compilation Report - adder4

Entity:lnstance m
:EP4 d

-~ SR 5
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c. A>\ALIL (2/4)

« TasksZED"Compilation”Hall green v (CIRA> = SIEE(CO> /1IN
—-®\F (F7oTJO-—TBI2)AILHhWMEIRC EZEKRT
—EX(FIZEOTIO—TCIT—HEEL VWD EZERT

o IEERRT UM DIES, TEIDAYVT—2T04 2 R F2&

“Compilation Report -> Flow Messages” I2 EZMER L,
Awt—HEE(CT/I\WIZEITD
—H20YUw 7 Help TAXvYT—>DWebi&ZRe]EE
— Critical Waning / Warning 5&FxTwJ
v CADY—)LTIIEENST ETZICHBDEINMNEIEN, BRI IGEEESD

®
All
El

(]

eeoeeceeee

BXRZIEFELU CH<ZE GEETZRICRDLLZEEEZLY)

CC )
D A A A #8Find.. | #8Find Next

= |Type ID Message

204019 Generated file adder4.vo in folder "/export/home/lab3/le3a/TA/yano/le3atest/simulation/modelsim/" for EDA simulation tool
204019 Generated file adder4_7_1200mv_100c_v_slow.sdo in folder "/export/home/lab3/le3a/TA/yano/le3atest/simulation/modelsim/" for EDA simulation tool
204019 Generated file adder4_7_1200mv_-40c_v_slow.sdo in folder "/export/home/lab3/le3a/TA/yano/le3atest/simulation/modelsim/" for EDA simulation tool
204019 Generated file adder4_min_1200mv_-40c_v_fast.sdo in folder "/export/home/lab3/le3a/TA/yano/le3atest/simulation/modelsim/" for EDA simulation tool
204019 Generated file adder4_v.sdo in folder "/export/home/lab3/le3a/TA/yano/le3atest/simulation/modelsim/" for EDA simulation tool

Quartus Prime EDA Netlist Writer was successful. @ errors, 1 warning
293000 Quartus Prime Full compilation was successful. @ errors, 13 warnings

System | Processing (127)

100%  00:00:21

28
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« Compilation Report

- ZIEHOFFHIZETHEI DL

"ERNIERZMERR T D
— Processing -> Compilation Report E7/z(& Ctrl+R

Table of Contents

AR K 5

KYOTO UNIVERSITY

L] adderd.v

E= Flow Summary
-EH Flow Settings
- B8 Flow Non-Default Global Settings
--EH Flow Elapsed Time
- 58 Flow OS5 Summary
- E| Flow Log
#- 1 Analysis & Synthesis
#- [ Fitter
#- 1 Assembler
#- 1 TimeQuest Timing Analyzer
+- 1 EDA Netlist Writer
i) Flow Messages
- i) Flow Suppressed Messages

Flow Status
Quartus Il 32-bit Version
Revision Name
Top-level Entity Name
Family
Device
Timing Models
Total logic elements
- Total combinational functions
" Dedicated logic registers
Total registers
Total pins
Total virtual pins
Total memory bits
Embedded Multiplier 9-bit elements
Total PLLs

|
X | 4 Compilation Report - adder4bit X
QclFlow summary
Successful - Wed Apr 12 16:20:56 2017
13.0.1 Build 232 06/12/2013 SP 1 S| Full Vers

adder4bit

adder4

Cyclone IV E
EP4CE30F2317
Final
6/2884B(<1%)
6/28848(<1%)
0/28,848(0%)

]

14/329(4%)

v]

0/608,256 (0% )
0/132(0%)
0/4(0%)
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c. A>J)\ALJ)L (4/4)

. [Ei&H - X : Fitter -> Summary
—~FPGA L& T OV ODERE
—100%%=#8 X DIEE NS D EFPGAT ) 1 XITYRE SR
o BVERE SEIE : Timing Analyzer
—SDCTset_max_delay, set min_delayZ:%E I NIEZNZEN

DAAGFEFHNS EHEFADCHIEERE (BAIdns) ZERT

=23 (FAQZ=H)
— EFRIEDEET CADOIOY IZIEE I NI, EMERIREIRES
RRCEDLDICIRD
—- RFOIEENGDDIBE (T = THlE = U TUVR
v'Unconstrained Paths(d set_max_delay, set_min_delay%z
B CERE I NUTER D
lEFFOligERET CIHF ICRIC T DREND D

i 5t EB K 5

€% KYOTO UNIVERSITY
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d. 71 =Z>0HNDEE(SE)

. FFEOI&EZRIFEAESHEEIFEIRDTHEDE (IR, 0w
D7z FERAI BIEFEIEE TI I EET D,

o IOV IDIEENDSYA T (LEZAFAINANDEY 7w T
KFfEIo7R—)L R, GiEER E) DFREZITD
- BEARNROOY UDIEEDHFS, sFHEZETREI DI L.
« Timing Analyzerz{#R 9 3%

—Tools -> Timing Analyzer EJz(,
W—)LEIEZA 12D ”Tlmlng Analyzer

imeQue g Analyzer - fhome/lab3/takase/lezhw3/training fdFftest /dFftest - dFftest
o preap v SEAlasa.Lu L File View Netlist Constraints Reports Script Tool
o N A s gy e . ' = | [repont
| » ¢ & @ P e 9 aAle ® | e
dfftest.bdf A TimeQuest Timing Analyzer
| S e T S — e b || n

Summary

yayal [ [§
T5F | lagaagaaagaast ficaoli
H

TN AY)
9, %
o oo B ,'i{

@ N

Lipes >

2 KYOTO UNIVERSITY
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d. 1=

~

7

B DEETE

=

« Timing Analyzer

—TasksZE D “Netlist Setup -> Create Timing Netlist” Z3E1T

—TasksZE®D “Netlist Setup -> Read SDC File” ZZE4T

— Constraints -> Create Clock... h'52o00w D%

TimeQuest Timing Analyzer - /fhome/lal

File View MNetlist Constraints

Reports  Scr

‘o [

Report

- 8 TimeQuest Timing Analyzer Sur SD¢
=== SDC File List 1 dfftes

[ [

Tasks lam

+ ;& Open Project...

Lo Rloalio: e o1

« - I Create Timing Netlist
Read SDC File

= Reset Design

[T Set Operating Conditions...

¥ Reports

= Slack

. 57 Report Setup Summary
B9 Report Hold Summary

B Report Recovery Summary
- 57 Report Removal Summary
57 Report Minimum Pulse Wi
-9 Report Max Skew Summa

= [ Datasheet
. 57 Report Fmax Summary
. B0 Report Datasheet
E-[Z Device Specific
i 57 Report TCCS

—

-

D

TimeQuest Timing Analyzer - /nome flab3/takase

File View

Reports  Script

[

Tasks

+ [ Open Project...
[7 Netlist Setup
« - I Create Timin
M=~ Read snc Fil
- Update Timir
= Reset Design
] set Operating Co
[¥ Reports
B[ Slack
59 Report Set
50 Report Hol
57 Report Rec
51 Report Ren

50 Report Min

Set Clock Latency...
Set Clock Uncertainty...
Set Clock Groups...
Remove Clock...

Set Input Delay...
Set Output Delay...

Derive PLL Clocks...
Derive Clock Uncertainty...

Set False Path...

Set Multicycle Path...

Set Maximum Delay...
Set Minimum Delay...
Set Max Skew...

Read SDC File...
Write SDC File...

Reset Design

=Jur==
asZ B

name>" to vie

G
N o A ) ® >\I) - Type "help <package
>\I) available for the specified Quart
73

KYOTO UNIVERSITY
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d. 91 =2V HNDEE(S5E)

« Timing Analyzer

—Constraints -> Create Clock... 5200 v I %ZESTE
v Clock name: 0V J2DEE K ATHBA (I : clock)
v Period: 270w JERADEILTE
v Waveform edges: 3i25 WD /IIETFH D BB ODRTE
v Targets: sx&tEII&_ EDO O D7%Z1ER
o “List" M SRR LT > TR
v SDC command(CERE=NSD

Case-insensitive

HRINTREND

Compatibility mode

No duplicates

X Create Clock

Matches

Clock name:

Period: 10.000 ns ound |1 selected name
Wwaveform edges | g%%g: llock
Rising: ns gg%:

. G237 <
Falling: ns
g 0.00 5.00 10.00 [d ck <<
<<
data[1]
Targets: @ Gatal2] .

SDC command: | create_clock -period 10.000 SDC command: | [get_ports {clock}]

I ~ Run H Cancel H Help ]_ oK ’El cancel ][ Help
R OK
%%DED\N

2 KYOTO UNIVERSITY
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d. 71 = >VHINDEE(SE)

e Timing Analyzer

—Reports/ L FTHA=Z2TICEAITDELADLNR— MY

IRESNDLDICIRD
v i U CORRWEDR B NUIEHIRIDENR E TN T D

v Compilation Report WS BHERTETDLDICRRD
v Fmax Summary: BFRIge/dmAEIREE (5XDFHIICLK D> TEND)
v Clocks: IRTEEEME TDRETEIIRD OO D EIRKEL

—TasksZE®D “Write SDC File...” THIfI T 71 )L ZRTF
v’ <module>.sdc c‘:@“Zac‘:D”EI/IO I\(Lﬁ@mnﬁzéﬂ%

(.outZBo ZESH L)
v 'l‘gﬂt g 7:: 15 7__4:1 I\/\\—Xt“ 5DC file name{[ dfftest.sdc ] E]

40D 7 A L AR U THREE L TH &L« ewand

Tcl command: | write_sdc -expand "dfftest.sdc"

‘ OK [}H Cancel || Help ‘

.
§OU’N"‘V% —=a »n

S ad P 34
N DED
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e.>=ZalLb—>3~> (1/11)

e FITIFTAMMIUFIFZAILEZVERKRT D

—~FAMIFI7AILED, sETUZBREHEIFE D DOEMEZ I D
IMEER T DIZSHDT7AILDC E.

- )\— R x75EhE5EVerilog HDLTEEiN I D (EERIT(ISCEDIERES
gBDE)

e MIRICIERDANZE X, > =1L —~ModelSimTH
ﬁ%ﬁﬂ?%

4 ffulladder_vlg_tst/s |0
4 ffulladder_vlg_tst/B |1

4 fulladder_vig_tst/... |1
4 /fulladder_vlg_tst/... |St1
4 /ulladder_vlg_tst/... |St0

o‘o\jNW\%ﬂ, N A) )
N ot A

@ YN

(/DED

=~/ KYOTO UNIVERSITY
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o TAMIFIF7A)7Z{ERT DFIE
— Processing -> Start -> Start Test Bench Template Writer
— ./simulation/modelsim/*.vt iMERR =N D

o * vt ZiRE EULL(E IE-LUTHLWI 7 AILZED

v VICTBEITrHFICLDTldverilogE— RHIMEZ D

v BB ZZEEITD

“timescale 1 ns/ 1ps

o 1914 LAY T 1ns. AOEE (BR/NEfD) Hlps&ELDEBR

v BITF DR DIE T (CHIHARE Z seih 9D

// code that executes only once

// insert code here --> begin
v ITFOEMRDET (CATEDIE (FER2) Zicih 93D

// code that executes for every event on sensitivity list

// insert code here --> begin

o eachveciES(XEHDRVN\DT@eachvec; (XA MNP MHHIFRT D
. BENTE=5Template Writerzf#EHR< THERL)

6\0@’7&% b A A )
< < ,i\

AT

& DED

=~/ KYOTO UNIVERSITY
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e.>=1b—>3> (3/11)

o TAMRFT7A)LDEEEH! —JENE :
—fKA: #1000
A <=0; —#EDIRL :
B<=B+ 1; always begin
Cin <= ~Cin; //&¥x #100
As <= 4'b10_01; // 4Ew clock <= ~clock;
~D2:EZX (binary) end
v (EZENE(FUI)AFN(C v 0w TR R {EF
RAEND v initial begin - end >

always begin - end D%Mal,
module - endmodule M
REICEEAT D &

v alwaysJOwv OB (&
5 (CEITEIND
Verilog-HDLTE MM TLE T, v eachvec[3FfERDIZH
AIBIBE UV EBF (EHERERDE T, g;ffchdec;b\@é CHRO'
= ¥

75 ON ’775% — K a »y
o AR & 37
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E
_ initial
F X >F T 71 )LDk begin
i I\/\/ J ) O)n M-I:\' // code that executes only once
// insert code here --» begin

i VASEAE S Pphecet
“timescale 1 ns / 1ps L
s 1 \ — $display("Running testbench");
—HAMM™EBEFIXLLSKERD e

/[ optional sensitivity list

J @i D (:/J\éb\t ? ? éég?r(‘eventl or event2 or .... eventn)

/[ code executes for every event on sensitivity list
// insert code here --»> begin

#100

a <= 4'bllee;

b <= 4'bbe18e;

cin <= @;

#100

a <= 4'bb118;
b <= 4'blele;
cin <= @;

#100

a <= 4'bb118;
b <= 4'bBe11;
cin <= 1;

#1080
a <= 4'bleel;

@eachvec; (& b <= 4'b0100;

cin <= 1;

:I>( \/ I\le I\ [ [@eachvec;

// --» end
end
endmodule

S

KYOTO UNIVERSITY
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« Quartush*Smodelsim-asezZFNE I T DETER T D
—Assignment -> Settings -> EDA Tool Settings -> Simulation

v  Tool name: ModelSim-Altera

v Format for output netlist:
Verilog HDL
(VHDLC D&% (EVHDL)

v NativelLink settings:
Compile test bench

v’ Test Benches... #2771 w /2

Settings - Fulladder

Category:

General
Files
Libraries
Operating Settings and Conditi
- Voltage
-~ Temperature
- Compilation Process Settings
Early Timing Estimate
- Incremental Compilation
Physical Synthesis Optimizaf
EDA Tool Settings
Design Entry/Synthesis

Formal Verification

" Board-Level
Analysis & Synthesis Settings

- VHDL Input

- Verilog HDL Input

‘- Default Parameters
Fitter Settings
TimeQuest Timing Analyzer
Assembler
Design Assistant
SignalTap Il Logic Analyzer
Logic Analyzer Interface
- PowerPlay Power Analyzer Sett
-~ SSN Analyzer

Specify options for generating output files for use with other EDA tools.

Tool name:lModeIsim-A\tera
Run gate-level simulation automatically atter compilation

EDA Netlist Writer settings

Format for output r{tlist: Verilog HDL e ] Time scale: _

Output directory: | simulation/maodelsim [I]

S
“w

Map illegal HDL characters Enable glitch filtering

Options for Power Estimation
Generate Value Change Dump (VCD) file script | Script Settings..

Design instance name:

More EDA Netlist Writer Settings...

NativeLink settings

None

Use script to set up simulation:

Script to compile test bench:

More NativeLink Settings...

OK H Cancel H Apply H Help

AR K 5

KYOTO UNIVERSITY
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e.>=a1lLb—>3~ (6/11)

— Test Benches
v New... &0 Uw 72
—New Test Bench Settings ———

Edit test bench settings for the selected test bench.

¥ Test bench name: {EED#A] oy — }
/ Top |eve| mOdU|e in teSt benCh: % Qesigninstancenameintestbench:[ ]
%B%gd)j__z I\/\\>9::E§1—) I/%(Ca_é Simulation period

® Run simulation until all vector stimuli are used

(Template writerz{£> f2iza&, *_vig_tst B —

- N Test bench and simulation files
(CIRDTWL\D) -
File name:[[ simulation/modelsim/adder4_test1.vt E]Il gdu

/ Test benCh and Simulation f”es: File Name Library HDL Version Remove

Up

simulation/modelsim/*.vt
(.. SRIR—ZTERR UTZ D 7 1 )L 72 EIR)
v Add T2 —
—Test Benches(CE > COK, Applyz2'Jw D e

Use test bench to perform VHDL timing simulation

oK H Cancel H Help

Edit...
lllll testl NA simulation/modelsim/adder....
elets
e

G\ s »n |
- AR 40
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e.>=alb—>3~> (7/11)

e ETEBIO)\AILT D (FRITEN 7 (CIRDO>TULBILTY)

e =L —A%IEITD
—Tools -> Run Simulation Tool -> Gate Level Simulation...

3/trainingffulladderffulladder - Fulladder

window Help &)
Run Simulation Tool 4 =i RTL Simulation '-
f

|4, Launch Simulation Library Compiler *" Gate Lewgl Simulation...
- (5 [ — L
) kbt .-

ity TimeQuest Timing Analyzer ' Status Successf

Advi R rtus Il 32-bit Version 13.0.1 Bi

R sion Name fulladder

& Chip Planner !evel Entity Name fulladder

. . ily Cyclone

42 Design Partition Planner = EP1C6Q3
Netlist Viewers * ng Models Final

i ) | logic elements 2 /5,980

1| SignalTap Il Logic Analyzer I pins 57185 (

= In-System Memeory Content Editor | virtual pins 0
|5 Logic Analyzer Interface Editor | memory bits 0/92,16
| PLLs ofz2(o

|sf] In-System Sources and Probes Editor

CinnzalPrahe Dine

AR K 5
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Objects 1> kD
gFALEWMESZ
Wavel(Z I\ju’J

Compile Simulate Add Wave Tools

B FEIEE L ODIETE

Layout Bookmarks Window

Help

RO

T

1

00 n= 3 [3]

titasl

JH%Q-

| & & RN

‘ Layout SlmU.N § hd “ ColurnLayout Default

Wave 1> R
ZoOMmZ ]

Transcript
14> KD

dd wave -position end
Wave

-position end
-position end
-position end
-position end
vhIM{paused)> run —all
# Jaurmning testhench

oo o

o

WilM({paused)> run
W3lMipaused)=

sim:
:fadderd_wlg_tst/h

fadderd_vlg_tst/cin
sim:
:fadderd_vlg_tst/sum

sim
sim

sim

VSIM{paused)> run -contime

Jadderd_wlg tst/a

fadderd_wlg_tstfcout

‘iiem»eﬁ %E“-_LJJII i
@ sim - Default -z bjects ——— —— 4 d ﬁ| m - Default
*|Instance [[]* Name Yalue  |Kind
=il adderd_vig_tst i 000 1100 (THRA] 001
B i E o0 [ Jooo [ o [ oo [ Jmoo [
Lol #ALWRYSHED i
| #vsim_capacity#
[onoo 110 i o {110
m
| I ]
45k Processes (Active) —— m—— H & X|
¥ Name [Type (filter |-
p— = |
Library | g sim rﬂﬂ =
] Transcript
# Time: 0 ps Tteration: 0 TInstance: /adderd_wlg tst File: /hmne/lah3/takase/153a/adder4h1t/31mulatmn/mndelslm/addaHl testl vt A

LALYA
> THELLD

[Mow: 508,538 ps Delta: 0

sim/adderd_vig_tst

| 0 ps to 535073 ps

AR K 5
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« RARRSIVRNSE
T AMIFIF7AI)IEZDIzHBIA )\ AILLELD

v “Library” 24> R gate_work -> <module>_vlg_tst Z
H2Uw LT “Recompile”
—Transcription> - > R (C# Error loading design”h'H
T(l\%b ﬁEnlb\

v BOY)\AIILULTERETVWDEZEE, TAMIFIFZ7AILICZ AN
2N, T7AILDIEBENERED TLDIREDTIREMEN DD

ModelSim ALTERA STARTER EDITION 10.1d

File Edit View Compile Simulate Add Library Tools Layout Bookmarks Window Help
ngﬁm’}éf};éﬁg‘;":é\;vmﬁﬁﬂ@f’%ﬁ’i@lﬂ‘ [tasi2az ‘
J Layout [Simulat JH ColumnLayout AI16oTumns JH ;.jq}.:g“ i o d@” %gjﬁjjﬁ:“mm L W B |

I

Jg@\,@é\,»@ se h!iJa%W%&?Hﬁ“@\)\%H L B

g Wave - Default s +H & x|
R
= gatefwurk
-] fulladder
] ulladder_vIg_ simulate
ithout Optimization

whlll 220model_ver e it il Optimization
ﬂm altera Simulate with Coverage
+-4li, attera_Insim -

-l altera_lnsim_ver

=4l atera_mt

O&OUN'V&%& JM altera vor Optimize
(= BT < ,'i{ Jm Ilg o Upekl

- w/n

Oz/ £ F e

Y KYOTO UNIVERSI'I _nM altga_

JM altera_mf_wir

altgxh_lib
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o SRIENRRSNBVNEE (ZD2)
—Simulate -> Start Simulation...
—Design 7@ "Design Unit(s)” (CT
gate_work.<module>_vlg_tst Z&iR
— Libraries 4 J® “Search Libraries” (CT Add... LT
MBS AT SUZIENT D ("cyconeive_ver'Md+»EIRTLLY)

v "altera_ver”, "gate”, “gate_work” I"BEIIICAD TWBDZEN
HBDN, EE5TEXRL
I

Eile Edit Yiew Compile

X Start Simulation

ibrary Tools Layol

CEH DA Design] YHDL ] Verilog ] Libraries ] SDF] others} <3 Design] WHDL ] verilog  Libraries ] SDF] others] o3
Layout simulate Runtime
— p—— = J ¥|Name | Type |Fath E Search Libraries [ -L )
S8 e e Run > 2 N £
[ ibrary —— [ R ’ = ﬂ-m wark Library gate_work l Add.. b| ]
[f|wame  Restat ;lm gate_waork Likirary ‘homedahitakaseddezhwiAraining
w4l work ] = Module  /homedab3ftakasedle2hwdsdraining Madify...
=4l gate_work End Sirulation (1] fulladder_vig_tst Module fhomedab3stakase/lehwidrainin
) lader 4 zz0model Library  $MODEL_THSH/. salterasvhdlizz] m
ﬂ-m Ze0model_ver Library $rODEL_TECH/ Jalterafverilogy:
ﬂ-m altera Library FMODEL_TECH!. Jalteravhdlsalte B
=4l attera_insim Library  $MODEL_TECH/ /alterasvhdlialte Select Library
w1 attera Insim ver lihrare FMODFI TRCHS Jalteradverilnnds fd
ET ] = Select Library
~DEsign Onis] cycloneive_wer

|gate_w0 rk. fulladder_wlg tst

Resolution
e v

Cindimizati

AR K 5
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[™ Enahle optimization

Optimization Options..

OK Cancel

—cyclonelwv wer
cycloneive
cycloneive_wer

cyc Lonew h‘

| Browse...

(818 Cancel
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o TOMMDIRIE
—“Objects” D1 > ROMNSEH UTZVMESIRZ
"Wave” JA4 > RIOICRSYI TS
—"“Run Length” ZFREEDAZTE(CI D (5l : 100ns)
V RKEITEBDES=ZaL—> 3> EBEINEND
—*“Run” > “Run - All”" IxEZ oUW I T3
v “Transcript” O > RO TEZEANDEREE
(BN TETEE5Z>BDEDIHARNNE)
—REDFRRIGOVY IXEIEF—ADT
Zoom In/Out/Full/id ENZEEERIHEE
— BRI A MR FTIEEBHITH, EIFIEE BRI
v EBHROHFET YW I T Force..."IxE
— T AMMIUFZZRE UTCIHZA,
“Library” 1> F2OM5Recompile LT “Restart”

) 5L OK A 45
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f. AAE>DEIHT (1/3)

o« OIROESHRZFPGADAL NI E(CEINDHTS

~EYUTOIEITEL T, R— REDRA Y FHBANESZED,

LEDICE5ZHNUIEDTEBRLDICIRD
~EDEZ1—ILEDAR D E (WG L TULBMNE
A -XXXZa27I)ILEETFHA R ZSBIT B E
vV EVTHAVERE LD DIERE ITEF]

o https://panda.ecs.kyoto-u.ac.jp/access/content/group/2024-110-
9084-000/HW~NX_—17)L/E> 7B+ > F&_rev.xlsx

e FPGADAHEHE> E&FEE %c‘:d)ﬂ}fﬁ(i
BUNGHBAZERS XU E> 71 R =EEx I
- SEOHITIE, 23@)&?31@7&74\)7’5W@A,B,
Fr—Aa>"F>F—DT v 1SW SW4,
MEFvvI—7IORZLEDELTWD
— FERES BN TIHEWEF IO CTEHRICEZTHFEL LD

ZONIVS —Ea N
5 o
S ) /'i\ %IS j( &T’lp
D

Yises”  KYOTO UNIVERSITY
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« Pin Plannerzic&) 9 B
—“Assignments”

“Pin Planner” /(& Ctrl+Shift+N

Quartus Il 32-bit - fhomeflab3/takase/le3afadderdbit/adder4bit - adder4bit
File Edit View Project Processing Tools Window Help &

Search altera.com | @
DS A @ % o g Beve $PO O rv B0 ER @ P A e ®
" Settings... Ctri+Shift+E — -
v x & Compilation Report - adderdbit X

Project Navigator

[ Files TimeQuest Timing Analyzer Wizard... PR Elow Summary
i-Assignment-Editor irl s Chife A ‘Flow Status ‘Successful - Wed Apr 12 16:57:56 2017
= . Quartus Il 32-bit Version 13.0.1 Build 232 06/12/2013 SP 1 5] Full Vers
¢ Pin Plannei Ctrl+Shift+N Revision Name adderdbit
S SrET S IT SRS Top-level Entity Name adder4
i Back-Annotate Assignments... v Family Cyclone IV E
Import Assignments Device EP4CE30F2317
= i ssis Timing Models Final
EXpOIERSSIgnmEnt=Cs Total logic elements 6/28,848 (<1%)

Assignment Groups... Total combinational functions 6/28848(<1%)
. . ) i j Analyzer - Dedicated logic registers 0/28,848(0% )
% LogicLock Regions Window Alt+L i Total registers 0
£z Design Partitions Window Alt+D Total pins 14/329(4%)

. [i) Flaw Sunnreseerd Meccanes

Total virtual pins 0

AR K 5
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f. AAE>DEIEHT (3/3)

« ABHE>ZEIDHTTNL

—Node Name & LocationZ= XD
- E>OZRINME TITRVNGS

—BloE>ZNHDIBE

T

Pin Planner - fhome/lab3/takase/fle3a/adder4bit/adder4bit - adder4bit

File Edit View Processing Tools

Report 1a@®

<) | Groups | Report

© Tasks fa®

E> % EARNARE

—ENENMULES(L
J>) A UKD

Top-levelZiEER29 D

£ [ Change View

 Show Edges
% & Show DQ/DQS

Node Name

@
#
o 5 &3]
4

<<new node>>

AR K 5

All Pins

¥ Run Analysis and [+|
[ Early Pin Planning
1 Early Pin Plann
¥ Run IO Assigni—|
1 Export Pin Assi

= Show 1/O Bank:
- i Show VREF Grt

r

Direction
Input
Input
Input
Input
Input
Input
Input
Input
Input
Output
Output
Output
Output
Output

Window Help &)

(IEE5t=B 1> )\ 1)L T3
(&, Top-levellCig> TL\DH\MERT D

Search altera.com | @

Top View - Wire Bond
Cyclone IV E - EPACE30F2317

T ) \A R &=
BOBGEEREZREY

Hoo000]-
w<lo<loo) -
e

<OOQOAH -
Ry orel

o

1

1
o)
&

o
X6

@ DOVNVOOEEADOO0) -
04 (6} @0 :

©, o

K S OO A ; ( Loo 8

Locationdl| CFPGAD E> %#I8FET D

(“PIN_"z&fg UTZ)IERA DB EE
EDFSEEBATIEND

FiIter:IPins: all
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COHITEFEZ (A
EDHTHENTULNDB??

Location 1/0 Bank VREF Group Fitter Location 1/O Standard Reserved urrent Strengt  Slew Rate )iﬁ‘éen

PIN_D10 8 B8_NO PIN_C8 2.5V ...fault) 8maA (default)

PIN_C10 8 BB_NO PIN_H11 25V ..fault) 8mA (default) 4
PIN_B10 8 B8_NO PIN_B6 2.5V ...fault) 8maA (default)

PIN_A10 8 B8_NO PIN_B5 2.5V ..fault) 8maA (default)

PIN_B13 7 B7_N3 PIN_AS 2.5V ...fault) 8maA (default)

PIN_Al13 7 B7_N3 PIN C7 2.5V ...fault) 8mA (default)

PIN_F11 7 B7_N3 PIN_A4 2.5V ..fault) 8maA (default)

PIN E11 7 B7_N3 PIN_E9 2.5V ...fault) 8mA (default)

PIN_E15 7 B7_N1 PIN_G10 2.5V ..fault) 8maA (default)

PIN_AB 8 B8_NO PIN_F10 2.5V ..fault) 8maA (default) 2 (default)

PIN_A9 8 B8_NO PIN_H10 2.5V ...fault) 8mA (default) 2 (default)

PIN_F8 8 B8_N3 PIN_C& 2.5V ..fault) 8maA (default) 2 (default)

PIN_C8 8 B8 N1 PIN_B8 2.5V ...fault) 8mA (default) 2 (default)

pm BS defau\t] 2 (default)

B8 8 Co O DIFFIO_T20p, DA

PIN_BS IOBANK_S Column IfO DIFFIO_T24p, PADD17, DQS5T/CQ5T#, DPCLKID D
PIN_B14 IOBANK_7 Column I/O DIFFIO_T31p, PADD10 0% 00:00:00
IPIN R15 IORANK 7 Column I/0 DIFFIO T36n. PADDA L B
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g. FPGANDEIIRDE i

e FPGAZEEIAHY—ILZEFNT D

—“Tools"” -> “Programmer” E7z(&
Tasks&E®D""Program Device (Open Programmer)”

Quartus Il 32-bit - /home/lab3/takase/le3afadderdbit/adder4dbit - adderdbit

AR

KYOTO UN

File Edit View Project Assignments Processing Window Help &

&y Hierarchy | E| Files

s Design Units %, IP Col

Tasks =

DEd @ % 2@E 9 « ad:der«lbit Run Simulation Tool
. 2. Launch Simulation Library Compiler
Project Navigat =) .
mje:c e .@‘a\ Launch Design Space Explorer
[ Files
{1 TimeQuest Timing Analyzer

Advisors

«» Chip Planner
4 Design Partition Planner
Netlist Viewers

1 SignalTap Il Logic Analyzer

= In-System Memeory Content Editor
|=| Logic Analyzer Interface Editor

|o] In-System Sources and Probes Editor

SionalBrohe Bins,

Py 80 R

Search altera.com | @

@ P LA e @

Flow Status

Quartus Il 32-bit Version
Revision Name

Top-level Entity Name
Family

Device

' | Timing Models

Total logic elements

- Total combinational functions
Dedicated logic registers
Total registers

Total pins

Total virtual pins

™

<" Programmer S

TIqtal memory bits
Erhbedded Multiplier 9-bit elements
al PLLs

m

sz Transceiver Toolkit

I External Memory Interface Toolkit

Flow: [Compilation

S ] Icustomize..

Task

%, MegaWizard Plug-In Manager
Nios Il Software Build Tools for Eclipse

£ I Compile Design

# Analysis & Synthesis

I Fitter (Place & Route)

# Assembler (Generate programming files)
# TimeQuest Timing Analysis

ANENENENEN

& Qsys
A Tcl scripts...

Customize...

- BT B EDA Netlst Wrier

9

Program Device (Open Programmer)

Options...
License Setup...

|g; Install Devices...

IJ 4 Compilation Report - adderdbit X%

Successful - Wed Apr 12 17:51:01 2017
13.0.1 Build 232 06/12/2013 SP 1 5) Full Vers
adder4bit

adder4

Cyclone IV E

EP4CE30F2317

Final

6/28,848 (<1%)
6/2884B(<1%)

0/28,848(0%)

0

14/329(4%)

0

0/608,256 (0% )

0/132(0%)

0/4(0%)
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g. FPGAND[EIEDEZAH

e Programmer®i&SEZI1TD | FoCERD |
—Hardware Setupz/2Jw /2 UT,

Currently selected hardware: Z= “USB-Blaster [X-X]" &9 35

v’ Available hardware items(CUSB-Blaster/? 2 T 7RV BF(S,
PCEUSBIEHUIEY. ZNTHEHETCRUVMESIET/I\RSD
BIREHZEZ X S5NDDTTAZET.

—Modez"JTAG"(C T D
—URNIT7AINTRRENT

LRLEEI(S, Add File... h's
E%l_fb‘j?/l’) lx’il_TRﬁ'é

v’ .Joutput_files/
<proj_name>.sof

— X b _EdDProgram/Configure(c
FIVIZAND

:
éou’riv‘v%/ N e
o oo B ,'i{ 53
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g. FPGANDEIIEDE EiAd*

_ L ITAGICIED TS
« Programmerd:SEZI1TD T R

USB_ iBglaj:Ster % : Programmer - fhomeflab3/takasefle3afadder4bit/adder4bit - adderdbit A [outputfilesfadderdbit.
R ile Edit View Processing Tools Window Help = Search altera.com
& | @

_E.Hardwaregetup... [USB-BIaster[B-l] ] Mode: [JTAG / ¢] Progress: S

Enable real-time ISP to allow background programming (for MAX 1l and MAX V devices)

™ File Device Checksum Usercode | Program/ Verify Blank- Ex
Configure Check

output_files/fadder4bit.sof EP4CE30F23 001FC551 O001FC551 ||

. E2ZAIHTRD
Xelete FPGA( X—TJ7 1L FIVUID
[.sof%‘:iEiJl]@“% |

X Add File... | | [4] [ [+

Change File.

]

[#hsave File

Add Device..

I
|
-

o po  EPACE30F23 IEULWT /A ZMHTULD C & bsR
Pedown || |¢ |ITNL"Auto Detect” NMNUSBEESEY

Adds the programming files to the programming list
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« FPGAICEIEZEEZTIAD
—Startz U w7
—Process: HMxMD"100% (Success)”(CidD EB5EEZTAHTT

—FPGATR— RAESRR N TLDDIC, ESIAHN DFE S ULINWVRL\(Failed

([C12B)ZE, IFOOY> RZEIT (jtagdzBiie®) UL TES—ER
5

v killall -9 jtagd
v Jopt/intelFPGA/20.1/quartus/bin/jtagconfig
o TS —A BN &EZHER
v (X https://isle3hw.kuis.kyoto-u.ac.jp/fag.html# programmer_failed =88
o XL CTENEZIRLT D -
—IEUSPFREDFEMNTET
WHUET T !
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e DELWVHRVIEZE(EF I FAQZEHEER,
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TIPS

. Rt FTELARERE—ECHD LN
— L3RR — RMUS00-7SEGZEVLEL L S
v B O (FEURERIAEZ SR LT 2EL)
—{isRh— RZEEVNCREE, JOttvBDOPCGREEIZ D %=
EH FCTHER TEBL IR >TT/I\WWIONIERE (D ET
« HDLOEIEZEIIEX TS « M SHUH Uiz

—XRI 7 1)L 72 &R U= LT “Files” -> “Create / Update” ->
“Create Symbol Files for Current File” Zi#{R9 B

v BT YHo8bm1 > AI 2 AEUTERETED
VIEETEFXI(EBMEHDLNS MUEZ 21 —)LE UTHUHL)
- JOty et TlE, 207 —F70F v &7 -5/ (R
LI TS+ Y TiET L, &8Pm(dHDLTEET I DDERNWTUL LD

v EHROEBULAL BNET
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TIPS

e HDLM'S E AREBIENERK SN HEID /=0
—“Tools” -> “Netlist Viewers” -> “RTL Viewer” T
BB EIRAER LK O[fRIETEZET

—B7ODOHDLW ED K DIRERZ(CERSNDDN, HWERETE (&
TRATZ DNV I DDICERIEEE TS

v SEIOFIEIZ EFo>e<ma<[anTsn, |,

e RTL Viewer - /home/lab3/takase/le3a/adder4bit/adder4bit - adder4bit

File Edit View Tools Window Help &  |gearchalte ®
Page Title: Page: 2 a9 & d . g 9 & ..ﬁ oy
Properties l@g | & adder4bit:1

Selected block:

Add0

Addl

out
um(3..0]
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TIPS

e >=alL—>3>
—modelsim-ase® Transcript B D« > ROCEEIVY> Rz
ABDUTHEITTED. BNTEEBAZ2 20w IFTBILD
B\ OY¥>REXRNJBERS.
— E1T7ER(Z “./simulation/modelsim/msim_transcript” (C5%3
DT, MELUTHIBTHREFLTELS &KLY,
Transcript/h's do (I 71)L44) TEITTED.
e E2a—)LICDUNTC
— OISR TIIIR <8 Zzak Lz =2l —> 3> ULy
1ZA(E, Project Navigator =T 71 I)L=2H520' w2 LT
"Set as Top-Level Entity” Z54E I DE KUY
« /\—=3> Quartus Prime 20.1 / ModelSim ASE 10.5b

—GoogleftE (CHIKEF Y —ILDIN—3 2 ([SEEITDI L.
HUFTUWEHISERB URUWTIPSTYEERE N D B.
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